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® Nasal dispenser for atomized piiarmaceuticai substances. 

® The invention relates to a nasal dispenser for 
atomizing pharmaceutical substances which is of 
elongate form and is traversed by a longitudinal 
channel having an open end for housing the free end 
of the stem (4) of a pump or dispensing valve, Its 
other encJ~being intercepted by a wall (7) provided 
with a hole (8) through which the substance is dis- 
pensed. The channel has a stepped cross-section 
which is a minimum in proximity to said wall. The 
channel houses an elongate (9) element the cross- 
sections of which are smaller than their surrounding 
cross-sections of the channel into which said ele- 
ment Is inserted. The length of the portion of smaller 
cross-section of the profiled element is greater than 
the length of the minimum cross-section portion of 
said channel to define an expansion chamber (13) 
within it. In the free end of the elongate element in 
proximity to said wall there is provided a circular 
central recess, from which there extend channels 
opening Into the periphery of the element itself and 
substantially tangential to the recess, from the centre 
of which there projects a peg (15) which extends 
through the hole in said wall to leave a free space 
for the emergence of the atomized substance. 
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This invention relates to a nasat dispenser for 
atonnlzed pharmaceutical substances. 

The use of nasally administered pharmaceuti- 
cal substances is becoming increasingly more 
widespread. For this purpose, such substances are 
contained In a container or bottle, on the mouth of 
which there is mounted a pump or a dispensing 
valve with a hollow stem which when operated 
causes the substance to emerge through the stem 
cavity. 

Nasal dispensers must be thin and long to 
enable them to be inserted through the nostrils and 
into the nasal cavities into which the pharmaceuti- 
cal substance is to be delivered In atomized form. 
Such dispensers are therefore transversed by a 
channel of some considerable length. As the phar- 
maceutical substances are often very costly (for 
example calcitonin), the free volume of this channel 
must be as small as possible, so that the smallest 
possible quantity of substance remains trapped 
within it, to possibly be lost especially during the 
initial stage of pump operation (priming), when it is 
desirable for the liquid emerging from the pump 
stem to already fill the entire free volume of the 
dispenser channel on initial operation of the pump. 

As dispensers are produced in large number 
by automatic machines, it is practically impossible 
to form long channels of very small cross-section. 

In the patent EP-B-0 131 501 It is proposed to 
form the dispenser channel of fairly large uniform 
cross-section, and then to insert into it a constant- 
section peg as long as the channel and having a 
flattened longitudinal portion on its outer surface, 
such as to define a small-dimension passage to- 
gether with the opposing surface of the channel. 
Thisnasaldispenserhashoweverdrawbacks'deriv-" 
ing from the fact that only a very smalt expansion 
chamber for the pressurized substance passing 
through the channel is provided, between the free 
end of the peg and the opposing wall of the dis- 
penser where the discharge hole for the atomized 
substance is located, and the fact that the free end 
of the dispenser where this discharge hole for the 
atomized substance is provided has to be shaped 
to define a hole at and about which there Is a 
circular recess from which tangential channels ex- 
tend to Impress a vortex rotary motion on the 
particles, which then emerge from the dispenser 
through said hole which, being completely free, 
partly reduces the desired vortex motion of the 
particles. As said recess and the relative tangential 
channels have very small dimensions and are pro- 
vided within the dispenser at the bottom of the long 
(and fairy small) bore which traverses it, it is dif- 
ficult to form them using automatic machines of 
high production rate without a high level of rejects. 

The lack of an additional expansion chamber 
within the dispenser channel is a drawback be- 



cause the liquid substance delivered via the stem 
of the pump on which the dispenser is mounted 
cannot be atomized to the total and complete ex- 
tent which would be desirable, with consequent 
6 spraying of relatively large droplets of the sub- 
stance. 

This problem is well known in the state of the 
art, as is apparent for example from US patents 
US-A-2 775 483 and US-A-3 471 092 which de- 

10 scribe dispensers traversed by channels of rela- 
tively large section and housing profiled elements 
which define intermediate expansion chambers 
along the length of the dispensers between succes- 
sive regions of limited cross-section for the pas- 

75 sage of the liquid being dispensed. 

An object of the present invention is therefore 
to provide a nasal dispenser which can be pro- 
duced with considerable ease and rapidity by auto- 
matic machines, and which effectively provides 

20 perfect atomization of the substance emerging from 
the dispenser. 

This and further objects are attained by a nasal 
dispenser for atomising pharmaceutical substances 
which Is traversed by a longitudinal channel having 

25 an open end into which the stem of a pump or the 
like can be inserted, and provided at its other end 
with a wall provided with a hole, said channel 
housing an elongate profiled element the cross- 
sections of which are smaller than their surrounding 

30 cross-sections of the channel into which said ele- 
ment is inserted, characterised in that said channel 
has a cross-section which decreases stepwise to- 
wards said wall, said elongate element also having 
a cross-section which decreases stepwise from one 

35 end to the other, the cross-sections of the elongate 
"element'being"smaller^ t surrounding cross- 

sections of the channel into which it is inserted, the 
length of that portion of said element inserted into 
the smaller cross-section portion of said channel 

40 being greater than the length of this channel por- 
tion to define within the channel at least one Inter- 
mediate expansion chamber, there being provided 
in the free end of the elongate element in proximity 
to said wall a recess, from the centre of which 

45 there projects a peg which extends through the 
centre of the hole In said wall to leave a free space 
for the emergence of the atomized substance, said 
recess communicating with the periphery of the 
elongate element via channels substantially tangen- 

50 tial to the recess Itself. 

The structure and characteristics of the nasal 
dispenser according to the present invention will be 
more apparent from the description of a preferred 
but non-limiting embodiment thereof given 

55 hereinafter with reference to the accompanying 
drawing, in which: 

Figure 1 is a longitudinal section through the 
dispenser: 
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Rgure 2 is a perspective view to a very en- 
larged scale of the profiled element inserted into 
the dispenser; and 

Figures 3 to 6, also to an enlarged scale, repre- 
sent cross-sections through the dispenser taken s 
on the lines 3-3. 4-4. 5-5 and 6-6 respectively of 
Figure 1. 

The nasal dispenser shown in Figure 1 com- 
prises a slightly conical elongate outer wall 1 and 
an inner tubular wall consisting of two consecutive io 
wall portions 2 and 3. defining a single elongate 
channel (of which the portion delimited by the wall 
portion 2 has a cross-section less than the channel 
portion delimited by the wall portion 3). the channel 
portion delimited by the wall portion 2 having a 75 
circular cross-section, whereas the channel portion 
delimited by the wall portion 3 Is shaped in the 
form of lobes. 

The free end of the wall portion 3 can be 
mounted on a stem 4 forming part of a manually 20 
operated pump or the like fitted to a container 5 
containing the liquid substance to be dispensed by 
the dispenser in order to be then Inhaled by the 
user. 

It can be seen from Figure 1 that inwards from 25 
the tubular wall 3 there projects a tooth or small rib 
6 against which the free end of the stem 6 halts, 
this latter being securely retained within the wall 3 
by friction. 

At the top (with respect to Figure 1) of the 30 
tubular wall 2 there is provided an end wall 7 
comgrising a circular hole 8. 

f A' profiled element with circular cross-sections 
J^(see also Figures 2 to 6) and consisting of two 
successive portions 9, 10 of different diameters is 35 
-Insertedi nto~and sectirely housed* withih~the cavity" 
of the tubular wall 2. 3. The portion 9 of the profiled 
element is forced into and securely retained within 
the cavity delimited by the tubular wall 3. As this 
cavity is of lobe shape, the round-section cylin- 40 
drical portion 9 of the profiled element does not 
obstruct the entire cavity, but leaves narrow long 

I passages 11 free through which the liquid sub- 

L5iance to be dispensed can flow (Figure 3). 

The round-section cylindrical portion 10 of the 45 
profiled element has a smaller cross-section than 
the cavity delimited by the tubular wall 2. so that 
between them an annular cylindrical space 12 is 
formed (Figure 5) allowing free flow of the sub- 
stance to be dispensed. 50 

From Figure 1 it can be seen that the portion 
10 of the profiled element is longer than the tubular 
wall portion 2 into which it is inserted (until it abuts 
against the end wall 7), so that a part of the portion 
10 extends into the wider cavity delimited by the 55 
wall 3, to hence define an intermediate expansion 
chamber 13 (see also Figure 4), which is essential 
for ensuring correct expansion of the pressurized 



liquid emerging from the stem 4. 

From Figure 2 it can be seen that in the upper 
end (with respect to Figures 1 and 2) of the elon- 
gate element 9, 10 there is provided a recess 14 
from the centre of which there projects a peg 15 
which extends through the centre of the hole 8 
provided in the end wall 7, to leave a free annular 
space for the emergence of the atomized sub- 
stance. The recess 14 communicates with the an- 
nular cylindrical space 12 via channels 16 (see also 
Figure 6) substantially tangential to the recess pe- 
riphery, in order to impress on the liquid droplets 
(originating from the container 5 via the stem 4. the 
thin long passages 11. the expansion chamber 13. 
the annular passage 12 and the channels 16) a 
vortex movement within the annular chamber about 
the peg 15. the liquid then emerging in finely and 
uniformly atomized form by rotating about the peg 
15 through the space existing between the surface 
of the peg 15 and the adjacent surface of the hole 
8 provided in the end wall 7. 

The presence of the intermediate expansion 
chamber 13 has been found to be very important, 
this ensuring perfect atomization of the droplets of 
the substance expelled by the dispenser, as has 
the maintaining of vortex motion within the dis- 
pensed substance by the presence of the peg 15 
at the centre of the hole 8. 

It will be apparent that the the profiled element 
9, 10 and the body 1. 2. 7 can be easily formed 
without appreciable rejects, due to their very sim- 
ple structure. 

Claims 



A"hasal"dlspenser'f6r atomlzeiJ phafrm 
substances, comprising a longitudinal channel 
having an open end into which the stem of a 
pump or the like can be inserted, and provided 
at its other end with a wall provided with a 
hole, said channel housing an elongate profiled 
element the cross-sections of which are small- 
er than their surrounding cross-sections of the 
channel into which said element is inserted, 
characterised in that said channel has a cross- 
section which decreases stepwise towards said 
wall, said elongate element also having a 
cross-section which decreases stepwise from 
one end to the other, the cross-sections of the 
elongate element being smaller than their sur- 
rounding cross-sections of the channel into 
which it is inserted, the length of that portion of 
said element inserted into the smaller cross- 
section portion of said channel being greater 
than the length of this channel portion to define 
within the channel at least one intermediate 
expansion chamber, from the free end of the 
elongate element in proximity to said wall there 
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projecting a peg which extends through the 
centre of the hole in said wall to leave a free 
space for the emergence of the atomized sub- 
stance, in said end of the elongate element 
there being provided channels substantially s 
tangential to the peg and opening into the 
periphery of the elongate element. 

2. A nasal dispenser as claimed in claim 1. 

characterised in that said profiled element has io 
circular cross-sections along its length, the 
cross-section of said channel being in the form 
of lobes within its larger cross-section portion, 
into which said element Is forced. 



3. A nasal dispenser as claimed In claims 1 and 
2, characterised In that a recess is provided 
about said peg. 
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